Glyceraldehyde-3-phosphate dehydrogenase regulation in Lactococcus lactis ssp. cremoris MG1363 or relA mutant at low pH.
To analyse the phenotype of a relA acid-resistant mutant of Lactococcus lactis ssp. cremoris MG1363, and to compare the glyceraldehyde-3-phosphate dehydrogenase regulation in both strains. Lactococcus lactis ssp. cremoris MG1363 and the relA mutant affected in the (p)ppGpp synthetase were grown in a series of batch-mode fermentation at different pH-regulated conditions with glucose as carbon substrate. All the determinants of the glyceraldehyde-3-phosphate dehydrogenase (GAPDH) regulation were quantified. In L. lactis MG1363, the GAPDH was strongly inhibited in vitro by decreased pH values, but this inhibition was totally compensated in vivo by the lower NADH/NAD+ ratio and more efficiently by the important increase in the intracellular amount of GAPDH. In contrast to the wild type, GAPDH activity of the relA strain was not increased when grown at low pH but the level of GAPDH remained constitutively high. However, pH homeostasis was not improved in the relA mutant and it grew slower and exhibited a lower glycolytic flux than the wild-type strain at low pH. Despite a better resistance to acid stress, the increased survival in L. lactis relA mutant at low pH was not related with an improved pH homeostasis but was associated with a diminished capacity to maintain a high flux through glycolysis. The phenotype of a strong acid-resistant L. lactis strain was established in acid conditions and some key metabolic parameters compared with the wild type. This analysis led to the conclusion that growth and survival seem to be antinomic parameters, since improving one of them leads to a decrease in the other one.